HBc binds to the CpG islands of HBV cccDNA and promotes an epigenetic permissive state.
HBV covalently closed circular DNA (cccDNA) is the template for the transcription of HBV. HBV core protein (HBc) is a main component of the HBV cccDNA minichromosome. However, the function of HBc in cccDNA is not fully understood. In light of recent findings that HBV cccDNA may be regulated epigenetically, we analyzed the binding of HBc to cccDNA and the impact of HBc on cccDNA epigenetic profile in the liver biopsy samples of 22 patients with chronic Hepatitis B (CHB). We found that HBc binding to HBV cccDNA occurred preferentially at CpG island 2, an important region for the regulation of HBV transcription. Furthermore, the relative abundances of HBc binding to CpG island 2 were positively correlated with the ratios of relaxed circular DNA to cccDNA and the levels of serum HBV DNA in those patients. Interestingly, the relative abundances of HBc binding to CpG island 2 were associated with the binding of CREB binding protein (CBP) and with hypomethylation in CpG island 2 of HBV cccDNA minichromosomes. However, relatively higher amounts of HBc binding to CpG island 2 of cccDNA were accompanied by lower amounts of HDAC1 binding. Multivariate analysis revealed that the abundances of HBc binding to CpG island 2 of cccDNA and positive HBeAg were independent factors associated with the replication of HBV (p = 0.001 for both). Apparently, HBc is a positive regulator of HBV transcription and replication, maintaining the permissive epigenetic state in the critical region of the HBV cccDNA minichromosomes.